For analysis of the space geodetic data, we combine baseline length and (for VLBI) transverse rates of change for a global network of stations, similar to the technique described by Ward [ 1990] and Argus and Gordon [ 1991 ] for VLBI data only. Details of the analysis are given by Robaudo [1993] . This paper expands and updates the earlier interpretation and corrects an error in the uncertainty assigned to the station velocities.
The space geodetic data have two important characteristics. First, they describe deformation relative to an external reference frame. This will allow us to link local deformation estimates based on geological and ground geodetic observations to more regional data and processes. Second, they define integrated deformation over a broad region. For example OVRO's velocity relative to stable North America approximates integrated Basin and Range deformation, absent only a small component of extension across the eastern Sierra Nevada range front fault to the west (Figure 1) .
The velocity of Ely defines integrated deformation across the eastern Basin and Range and by vector difference with OVRO provides information on the magnitude and style of present day deformation in the western Basin and Range between OVRO and Ely. Thus we can describe Basin and Range deformation in a transect roughly orthogonal to a small circle describing PacificNorth America motion, connecting the Wasatch front in the eastern Basin and Range to the San Andreas fault in central California (Figure 1, inset) .
In a study like this it is important to determine the influence of the reference frame on the site velocity estimates. While our choice of reference frame ("stable North America") is logical, the ensemble of stations used to define it is arbitrary and necessarily introduces random and possibly systematic error. For example, our sixstation reference frame encompasses regions undergoing differential postglacial rebound and includes three sites (Fairbanks, Platteville, and Yuma) arguably close to deforming zones. We opted to use this larger group of reference frame-defining stations in order to minimize the influence of errors at any one station, but it is useful to ask how results might vary with different combinations of reference frame stations. In an otherwise similar analysis of VLBI data from 1979 to 1991, Gordon et al. [ 1993 ] (Figure 1 ) in our solution (see also Gordon et al. [1993] )is 3+1 mm/yr to the west, still significantly higher than most previous estimates •)r deformation in the region (next paragraph). We conclude that our choice of reference frame does not affect the basic result, and because of the beneficial effect of using six broadly distributed stations to define a reference frame, we take our velocity for Ely with respect to this reference frame as the most appropriate estimate available at this time •)r investigating eastern Basin and Range deformation.
Rates of seismic energy release based on summing seismic moment tensors in a given region over a given period can be used to infer recent deformation rates. This approach estimates brittle strain release, i.e., strain release associated with earthquakes, but underestimates total strain if aseismic deformation is occurring. Studies in the general vicinity of the Wasatch fault zone on the eastern boundary of the Basin and Range province (Figure 1 ) where modem seismicity is concentrated indicate very low rates of seismic energy release, equivalent to deformation rates <0.5 mm/yr, except for one area (Hansel Valley) west of the northern Wasatch fault zone where the rate is 1.5 mm/yr [Eddington et al., 1987] . These rates are significantly less than the total extension rate observed at Ely by space geodesy. The discrepancy between the higher geodetic rate and lower seismic rates could be explained if aseismic strain release accounts for a significant fraction of overall deformation. Alternately, or in addition, there may be an anomalously low rate of seismicity during the short period covered by historical data compared with longer time averages. In fact, modem earthquakes predict anomalously low rates of slip along most of the Wasatch front even compared to the paleoseismic record (itself low compared to the space geodetic result; see below), which has important implications for future seismic activity and hazard [Smith, 1978; Eddington et al., 1987] .
Paleoseismic studies on the Wasatch fault zone suggest Preliminary Global Positioning System data spanning a broad aperture that includes the Wasatch fault zone also suf•port the concept of rapid extension (4+1 mm/yr) across this region [Martinez et al., 1994] . In summary, all recent geodetic data are in rough agreement and are consistent with relatively rapid (3.0-7.6 mm/yr) east-west extension across the Wasach fault zone and eastem Basin and Range. The discrepancy between high geodetic rates and low rates inferred from both paleoseismicity on the Wasatch fault zone and seismic moment tensor summation in the region may be explained by active faulting away from the Wasatch fault zone itself, aseismic deformation, and/or anomalously low rates of current seismic activity compared to long-term rates. The space geodetic data suggest that simple models of Basin and Range deformation such as unidirectional extension or right-lateral simple shear tell only part of the story; at least both these modes of deformation apparently occur simultaneously. Northwest motion of the Sierra Nevada block with respect to stable North America consists of two main components, with two corresponding styles of Basin and Range deformation: east-west extension on north striking normal faults in the eastern part of the province, probably concentrated near the eastern boundary, and rightlateral shear on northwest to north-northwest striking strike-slip faults concentrated in the western boundary zone.
Deformation in the Western
Assuming [1994]. As an aside, the rate need not be constant with latitude, though data to be presented suggest no significant rate variation from the southern Mojave desert to northern Owens Valley; below we make the assumption of constant rate over our limited study area.
If most slip is conf'med to the Owens Valley-White Mountains fault zone (Figure 1) , then the OVRO-Ely velocity can be fit to an elastic strain model with a far-field rate of about 12 mm/yr. If, however, slip also occurs east of Owens Valley (Figure 1) , the situation is more complicated, and the lower (8 mm/yr) rate is allowed by the data. Evidence discussed below suggests significant right-lateral motion on the Fish Lake Valley fault zone. We can fit the OVRO data to a model where slip is partitioned between the Owens Valley-White Mountains fault zone to the west and the Fish Lake Valley fault zone to the east, using additional information to help define some of the model parameters. For two locked, parallel strike-slip faults in an elastic half-space, the velocity field in a reference frame defined by the perpendicular distance from the first fault is given by: Clearly the situation is more complicated in our study area, since the three faults are not exactly parallel and extension as well as right-lateral motion is accommodated in the region. However, if oblique extension is largely partitioned into strike-slip and normal components, treating the strike-slip component independently is probably an adequate approximation. The key point is that a velocity gradient will be observed across the westernmost (Owens Valley) fault even though significant shear occurs to the east because of elastic strain effects. The magnitude of the observed velocity gradient depends on the actual slip distribution and the fault locking depth assumed in the models. For a locking depth of 15 km on all faults, the differential velocity across a distance of 25 km (the dimension of the trilateration network) centered on the westernmost fault is about 1.9 mm/yr, less than the 2.9+0.4 mm/yr observed by Savage We are now in a position to derive a slip rate budget far the major elements comprising the eastern California shear zone that better matches available data, with the space geodetic data constraining integrated slip rate and local geodetic or late Quaternary or Holocene geologic data constraining slip rates for individual faults. In constructing this model we ignore the small obliquities between major strike-slip faults, treating their slip rates as additive far comparison to the overall slip rate.
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Given other uncertainties, this approximation is reasonable. The model we derive is non unique, and other slip rate distributions could satisfy the data nearly as well. However, our example illustrates some key points and is a useful working hypothesis to be tested and revised with future 
